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(57) Abstract: A highly tough diamond substrate of large area and high quality for use in semiconductor materials, electronic com- 
ponents, optical parts, etc.; and a process for producing the same. A diamond composite substrate is produced by superimposing a 
diamond polycrystal film on a surface of diamond single-crystal substrate. Wth respect to this diamond comp>osite substrate, it is 
preferred that plane opposite in parallel relationship to the main plane of lai^est area of diamond single-crystal substrate as { 100} 
plane be formed by the superimposed diamond polycrystal film. Diamond composite substrate (2) may be provided by forming 
diamond single-crystal substrate (3) from multiple diamond single crystals with the orientations of main planes uniformalized and 
joining the multiple diamond single crystals by means of diamond polycrystal layer (4). Further, using the diamond single crystals 
as seed crystals, diamond single crystals formed by a vapor-phase synthesis may be superimposed on a surface thereof. 



wo 2004/067812 Al llililllliilllilillllllllllllilllllllllllllli 



(81) ^is:ll^5^<D^i:L^Ey. ±x<Dmm<Dmp^mimt< 

rT Bgj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, H, GB, GD, GE, GH, GM, HR, HU, 
ID, XL, IN, IS, JP, KE, KG, KP. KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
Nl, NO, NZ, OM, PG, PH, PL. PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY. TJ, TM. TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ^i^Brs*a)^i:l^lsy. ±x<ommoya^mmmi)< 

rTSB;: ARIPO (BW, GH, GM, KE. LS, MW, MZ, SD, SL, 



SZ, TZ, UG, ZM, ZW), IL— T (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), B — ay/^ (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, R, PR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

— mmm^m^m 



wo 2004/067812 PCT/JP2004/000532 



5 mrmf 

10 

»^:S:#5fcA6(7):j&^i: LT. fiIx.(»li¥3-7 5 2 9 8-§-<2^^ (#fF:S: 



wo 2004/067812 PCT/JB2004/000532 



x\-^^-^\zn~<D^-W:m(Dm:^\iL^mz.-r. ^ti^fi.^tm'^mfi^^fz.mis^ 

25 t-m^L/£V\ 



WO.2004/06.7812 PCT/JP2004/000532 



mmmm^m^-r^f^>^^ ^mmim(D (d ~ (23) (Dmm^m-t^o 
10 {10 0} m(Dm:^itLt(Dm7!)^5mu^x-h^. m^tc^mi^^tr^j^y^m^. 

(3) Htfia^fcSffi^^ {10 0} mx-h^:it^W0.tir^±.m (2) iciiB 
15 (4) tti|a^V-¥^>'Km/^rB£^<^tII?:T>fe^s ^fc§®P.^(7)KEIt:d5 0. 

lmraSX±lmm&^rXh^:it^mmt-t^. ±fa (1) ~ (3) <^V^-f 

20 (4) cDV^-m;?)^c:|S^<^i5'V-¥^^K^'^SKo 

(DitmtK 1:1-1: 4(DmMxh^:Lt^mmt't^s -tta d) ~ 

(7) tfiia^V-r^^K^^^B»*»> ft^ffifI<D^#v^^fcSffi(^®::^ii 

25 iiSjBSofcmW^^^Vi'^^ Kmi^rsf^^^^W^^^s ^^''^ -^"^^ 

B^B^$:±l^^+B^^^'*i- J: o -C?f^^ $ nfc ^ K^^^amtci j; o X ^ 
(1) ~ (6) ^^v^-m:^)>^-f^^<7)i5f^-V^^Km-a-£^o 

30 i::M-r§iH]^^ip](^^{iL<^^55^-2;^i^j^i^-efc«9s :6^o. ^n^n(D±fc^m 

(0^:^'&.t {10 0} ®(D®;b■^4i:^^^^^5^^^[^-Cfc^^t^^i^'^■^^^ 
±IB (1) ~ (7) (DV^-ftt;a4c|^m<^^^•t^>'K1S^S^o 

(9) HtiamMt^^-f^^^F^^^B^^*^^^-^®^®*^*^' {10 0} 



wo 2004/067812 



4 



PCT/JB2004/000532 



30 



(10) m~Bmm(Dr^-Y^:ym'^^ui$:(D. ^■^'Dmmomnoum 
&^p^x^h^^kmmtt^. ±fB (7) (9) (D^.^Tti^.icmm<D^4 

5 &^Tch^:Ltmmft^^ ±iE (7) ~ (1 0) m^fti7i>izmm.(DV 

i±t {10 0} ^(om:)3i±h(Dm^^&^AP^x^h^mLm(D^^-r^i^\f^, 

15 (13) Hfri5«M©^Vir^^ '^^^^fnW<D^t^:^m(Dmi^mi {10° 

0} efe^ii^^^tir-rSilB (12) \-%m.(o-^^^^:yY^^mm. 
(14) SffMMo^v-^^^' KmB%«<DWefe5; ±yt 

©»;5^0. lmmJ^Jblinmg>^TT^^§^<t^TO^-t-<5. ±12 (12) 
* (13) }^t2isc7) -^^ K^-^Sfe 

20 ji 5) me^Vir*^K¥i^,-^^j,jc^;fg^^^^^y^^^^j,,^^ 

2) ~ (14) <^V^Ttt^-^CIS«O^V-t^>'K^-a^Sfc 

(16) BulB^V ir-^ :/ K¥lt^^<7)^3: i: , ^I- 

$<^it'^fi. 1 : 1-1 : ACymmXh^-t^W^h^^^ ±|5 (l 2) 
25 ~ (15) <^V^T^:d^{cfBg^(^^Vi-^^-K^-^Sfc 

( 1 7) Ml2liM(^^V-t^>' K^.^^f«JC^C^|JtP^1;aS 5 0 0 xzm 
OT-efeSiir^^t^it-^, _t|E (12) ~ (16) (Z>V^Ttt;^>™#0 

(18) mmmmmcD^^^ ^r^^ K^j^B^ef^o. ^ti-eixoMi^o^fi i 

Oum&.P^X^^-t^Wmtir^. ±12 (l 2) ~ (i 7) 

■t--5. ±12 (12) ~ (18) {-i2«co^Vi-^>'K^-a-S;^„ 
(20) m2tJ'V Hr* ^ K#SB%m035m $ R m a X T' 0. 1 m 



wo 2004/067812 PCT/JP2004/000532 



Wrx-h^^ltirW^ti-^s ±15 (12) ~ (19) (DV^-fti/5^{J:|B^<^ 

10 -efe^r<^^#mi:i-^^ ±IB (2 1) i^ffi«(D^Vi'-=e>' K^-^-KtSco^ 

V^^fc5ffi:^^ {100} ffi-efcSr ±ffi (2 2) \z.%m.<0 

15 (24) MlBi^V ^ }^'^^BH#:(75|^J¥fi 0 . 1 mmJM± 1 mmJ^^T"e 

-hia (2 1) ~ (23) (D\^-t^-tAZ.%m.<D^4^ 

(25) tijiBiJ'V i'^ K^MH^B#:±i-^+@'a^^ ^ tL§ iT-f -Y^ K#IS 
^llI<Dl¥$ttO. lmmJij;±lmmWT-t?fc5r -blB (2 

20 1) ~ (2 4) m^-ft^.;^^^;I|am<^^^^-1'^^>'Km^*^<^^3t:*■^feo • 
(2 6) mIlB^Vi'^:/F^^^Bl*:(^Wi:> >- K#ISbW(^J? 

^(Dlt^fi. 1 : 1~1 : 4(^|Eiat?fe5^^^#tt^-f-Ss (2 1) 

~ (2 5) <D\^'fMAZ.tm.(0¥^^^^l^Y^-^W^<DW-&-)3l^o 

(27) ButB^M^^ c^V -Y^ :/ K¥^B^0^*:(^^ ^*^^'i^(^«J¥<^^{i i 
25 0 jum£i[^-efe'5Ci^#m.J;-t-S. ±fB (2 1) ~ (2 6) C>V^-r:^^3&^^- 

(28) mWmm(0^4 K W^B^B^^rsI C ^ It PhI 5 o 0 m m 
WVX^'^^h-^mWii't^. -hia (2 1) ~ (2 7) (0\^-fMAZ.^m.(0 

30 

±ia<^:*:|gp>g<7)#s# (1) ~ (2 8) \c-^\^xmm'f'^ . 



wo 2004/067812 PCT/JP2004/000532 



<mm (1) ^cov^T> 

10 

<mm. (2) , (3) }COV^T> 

15 (D^Mtf: {10 0} ^xmm^titi:)j:^^^ j^^m^mMtt^^o 

^£:.^^^x.fc^, ^j^Mi<D^tz.6mnmm(Dm X). { i o o } Lv^;65, 

. (4) ~ (6) ^C0V^T> 

25 linine;±lmm£^TT-fei5. ^Vi-^:/ K¥l^^±fca^$tl§i?^-r-^^ 
K^^H^j^©]? $ coi:b^;6S. 1:1-1:4 <?5|5fflT'fe§ ^ i: 



(7) ^C0V^T> 



WQ 2004/067812 



7 



PCT/JP2004/000532 



<1^1i (8) . (9) ^;10V^T> 

15 6Ifilfe:^[R](D:^&o-m{i2^mi^tr/5^o, ^fc^sS}^^ {100} 

25 (10) . (11) i::ov^T> 

h^. ^-^^^l^ C 5 m^it 5 0 0 u mSlTXh ^^t^ 

30 fcvtrnxmrn-r^^^. w^^sm^(Dmm<Dm. Rxfm^it^i-^n^it/b^ 



wo 2004/067812 



PCT/JP2004/000532 



8 



<mm (12) ~ (2 0) }c:ov>T> 

5 m^m^ {10 0} -^'h^ii^-^fcn^fi^^ti(D±f^:5m<Dm^i^Lt { i o 

T. ^Vir-=e>-KmH^Br*cDtS^{iO. l mm^^± l mm^TT'S, , 
i--e^-KmB%f*Ji{3:^;fa^^$tLSi5^V-^^>'K#r^H^0moff$fiO. i 

25 -efettf^, ^©^<^^&^©m^^;i^bJ;!90ji<i:;^£<5„ 



(21) ~ (2 3) J^oV^T> 



WQ 2004/0(57812 



PCT/JP2004/000532 



9 

Mv^T^ Mhmm<7:>J^^^^±ti^mt {10 0} ®-Trfet), ^ti^'Mm'^ 

5 ±tc^m(Dm:^iiL(D-rti-^^. noo} ^^h5m&.p^-vh^:)3^m-iL 

v\ 

<fil1i (2 4) ~ (2 8) ^COV^T> 

10 '^'^v^^^si^±{zum^^^n^^'4^'=eiyv^'^^sm(Dm^i±o. im 

r^^sm(Dm^<Ditmns l : 1~1 : 4 (^fSffl-efeS ^ .Jr ^OSfi^ LV\ 
HI 3 ft . (D y ir ^ > K^-a-S^^it fc i6 <Z) , -^^ 



wo 2004/067812 



PCT/JP2004/000532 



10 

*f;:iOmmT\ 6 ®OM;^f4;as^T {10 0} tL-:}jW-y-<^'^>- 

5 ti.fct>cDTfeSo §ti®^c9:;'c^v^^fC'5So {10 0} t^h<Dm:}j\lL(DT 
ti (S ltc:fe(j-^:^Sa) *X^^f>^?'*-ef|-a!IL7t^^. 1. 9^Tfeo 



« 1. ^i^^nm^^m'¥ 





2.45 GHz 




5kW 




1.33X10^ Pa 




100 seem 




2 seem 




980 °C 




250 Npr^i 



10 ^w4k(Dmmmm\^n. m^mm\t^^^-T. wm^x^h^mmmt^ 

$)ofco :L<Dm^ (StKl i:-t--5) iciov^T. ^(^;^&-e^eJtti:Sfe^'|4(D 
M^fTofco *-f, ^^4^^:ov^Tfi> j I s Ri 6 0 iJJiapSabfcS^ 

15 tVtZo W^0ki'¥nm2(Dm\)-Ch^o 



m 2. 





0.5 mm/min 




500 kgf X 1/50 




4mm3^ft{f 



M^ID'^^s mW.l(0^^tmi 2 4 OMP a T*$>ofCo ^{C, 
^^ov^T. i^tB;^!^'— r-^^;*--K (LD) LTS;^ 1 



wo. 2004/067812 PCT/JP2004/000532 

11 



3. m^mmmm'¥ 





600 mW 




1 X 1 X 300 ;u m 




20 °c 



5 o:^c„ 

mmnx\ tg:&^4?i {10 0} , :^^(o-rti^^-f-ai-imm9^m^ 2m&. 



^ 4. ^i^^m 





(mm) 


(mm) 


(deg) 


mxti 

(MPa) 


CO 




1 


0.5 


0.5 


1.9 


1240 


75 




2 


1.0 


0 


1.8 


260 


69 




3 


0 


1.0 


1.1 


1440 


86 




4 


0.25 


0.75 


1.3 


1380 


81 




5 


0.15 
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0.9 


0.5 


0.5 


10 


90 


0.09 


11 


5.3 


0.6 


0.5 


0.5 


10 


85 


0.09 


12 


1.9 


2.2 
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0.5 
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94 


0.09 


13 
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0.8 


0.09 


0.5 
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87 


0.09 
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0.5 


0.09 


10 
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0.5 


13 


84 
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4.1 


1.9 
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2.3 


0.9 


0.5 


0.5 
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510 
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0.5 
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89 
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2.6 


0.8 


0.5 


0.5 
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